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FULL CONTENTS 
[Claim(s)] 

[Claim 1] Titanium is rolled to the copper alloy which consists of copper as for which more than 0.5 
mass % becomes a under 5.0 mass % implication and a remainder real target, and an inevitable 
impurity. Solution treatment and aging treatment are performed, it is manufactured, and the grain size 
number after the last solution treatment of more than 0.005 mm is under 0.035 mm. Copper alloy 
expansion material characterized by for there having been little anisotropy which has the tensile 
strength of 800Ns/mm2 or more after aging treatment, and is expressed with the difference of the 
tensile strength of a rolling parallel direction and a rolling perpendicular direction in mm2 and 30Ns /or 
less, and bending nature being excellent. 

[Claim 2] It faces performing rolling, solution treatment, and aging treatment to the copper alloy ingot 
which a under 5.0 mass % implication and the remainder become from copper and an inevitable 
impurity substantially about titanium in more than 0.5 mass %, and manufacturing expansion material. 
The manufacturing method of the copper alloy expansion material characterized by making the grain 
size number after the last solution treatment of this copper alloy under into 0.005mmor more0.035 
mm. 

[Claim 3] When continuation heat treatment equipment performs solution treatment, the above- 
mentioned copper alloy [ the conditions of the last solution treatment ] The manufacturing method of 
the copper alloy expansion material according to claim 2 characterized by quenching with the cooling 
rate more than a 200K/second after cooking temperature heats 10 seconds or more under by 1 123K 
(850 degrees C) more than 923K (650 degrees C) at less than 300 seconds. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The copper alloy expansion material which, as for this invention, more than 0.5 
mass % becomes from a under 5.0 mass % implication, remainder copper, and an inevitable impurity 
about titanium, And if the method of performing rolling, solution treatment, and aging treatment to an 
ingot, and manufacturing copper alloy expansion material is started and it states in more detail, 
anisotropy offers the copper alloy expansion material which was excellent in bending nature few. 
[0002] 

[Description of the Prior Art] Since hardness and a stress relaxation characteristic are excellent also 
especially in the material property as a copper alloy of an aging precipitation type, the copper alloy 
(henceforth a "titanium copper alloy") having contained titanium has been widely used in the field of 
electronic parts, or a terminal and a connector area article. If an ingot is manufactured by dissolution 
casting, after performing processing of between heat and cold working, heat treatment, etc. after that, 
performing surface preparation, such as metal plating, to this copper alloy further about some 
ingredients and making it into predetermined characteristics and a predetermined configuration, it is 
processed into components. The titanium contained in a titanium copper alloy is separated from a 
supersaturated solid solution, and it is thought that age-hardening is started by intermediate phase 
generation to a Cu3Ti phase. It is the feature that the titanium copper alloy other than the above- 
mentioned characteristics is also excellent in a heat-resisting property compared with high tensile 
beryllium copper. Therefore, it pierces to a plate and a bar, processing and bending are performed, 
and it is widely used as electronic parts, or a terminal and a connector ingredient. 
[0003] On the other hand, especially when manufacturing expansion material, subsequent workability 
and a subsequent material property change greatly with solution treatment or aging treatment 
conditions. In solution treatment, the spinodal decomposition which does not need a nucleation 
produces the deposit from a supersaturated solid solution, and characteristics change with the 
conditions a lot. If the fluctuation of the solute concentration which exists in the core of an ingredient 
produces spinodal decomposition, the free energy of a system is lower than the energy as a 
supersaturated solid solution, and phase decomposition will advance spontaneously and will not form 
the nucleus of critical size. That is, once a small concentration change arises in an ingredient, it will 
change to a big concentration change one after another, and will separate into two phases eventually. 
If spinodal decomposition happens, a material property will change a lot, but this decomposition 
advances rapidly. 

[0004] Therefore, since subsequent processing not only becomes easy, but material property 
dispersion will become small and quality will be stabilized, if an ingredient can be cooled before 
spinodal decomposition arises after performing hot-rolling and solution treatment, About the solution 
treatment of a titanium copper alloy, dispersion in characteristics is small and it is necessary for 
subsequent processing to process on the cooling conditions which become easy. Moreover, when 
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carrying out components processing after carrying out aging treatment of the titanium copper alloy, it 

is necessary to lessen anisotropy and to raise bending nature. 

[0005] 

[Problem(s) to be Solved by the Invention] However, since it was not grasped whether which factor of 
effect is conventionally the largest among the manufacturing process conditions exerted on 
anisotropy, as for bending nature, it was inadequate. According to investigation and an experiment of 
this invention persons, it became clear that the grain size number of the ingredient by solution 
treatment cooling conditions and solution treatment had affected the subsequent material property 
greatly. In view ,of the starting point, it succeeds in this invention, and it offers the copper alloy 
expansion material which lessened anisotropy and was excellent in the bending nature in the case of 
components processing. 
[0006] 

[Means for solving problem] The place made into the summary of this invention is as following. 

(1) Roll titanium to the copper alloy which consists of copper as for which more than 0.5 mass % 
becomes a under 5.0 mass % implication and a remainder real target, and an inevitable impurity. 
Solution treatment and aging treatment are performed, it is manufactured, and the grain size number 
after the last solution treatment of more than 0.005 mm is under 0.035 mm. Copper alloy expansion 
material characterized by for there having been little anisotropy which has the tensile strength of 
800Ns/mm2 or more after aging treatment, and is expressed with the difference of the tensile strength 
of a rolling parallel direction and a rolling perpendicular direction in mm2 and 30Ns /or less, and 
bending nature being excellent. 

(2) Face performing rolling, solution treatment, and aging treatment to the copper alloy ingot which a 
under 5.0 mass % implication and the remainder become from copper and an inevitable impurity 
substantially about titanium in more than 0.5 mass %, and manufacturing expansion material. The 
manufacturing method of the copper alloy expansion material characterized by more than 0.005 mm 
making the grain size number after the last solution treatment of a copper alloy under into 0.035 mm. 

(3) The manufacturing method of the copper alloy expansion material characterized by quenching 
with the cooling rate more than a 200K/second after cooking temperature heats the conditions of the 
last solution treatment 10 seconds or more under by 1 123K (850 degrees C) more than 923K (650 
degrees C) at less than 300 seconds, when continuation equipment performs solution treatment for 
the above-mentioned copper alloy. 

[0007] Namely, [ titanium ] as mentioned above if the tensile strength after aging treatment is less 
than 800Ns/mm2 in the copper alloy exhibition **** material as for which more than 0.5 mass % 
consists of a under 5.0 mass % implication, remainder copper, and an inevitable impurity If the 
anisotropy which hardness runs short and is expressed with the difference of the tensile strength of a 
rolling parallel direction and a rolling perpendicular direction exceeds two in 30Ns/mm Anisotropy 
became large and the anisotropy which has the tensile strength of 800Ns/mm2 or more in ** in which 
bending nature is not excellent after aging treatment, and is expressed with the difference of the 
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tensile strength of a rolling parallel direction and a rolling perpendicular direction to it in this invention 
limited in mm2 and 30Ns /or less. The isotropy of this outstanding expansion material and high 
intensity are not obtained by the conventional material, and this is related to the grain size number 
(grain size number after the last solution treatment) of a medium process. In addition, a final grain 
size number does not have serious effect on anisotropy, although it fluctuates somewhat to the grain 
size number of a medium process under the effect of treatment of a back process. 
[0008] [ that next, more than 0.5 mass % used titanium as the remainder real target with copper and 
an inevitable impurity in this invention under including 5.0 mass % ] It is because outstanding 
characteristics, such as hardness, will not be acquired if the addition of titanium becomes under 0.5 
mass %, and the ingredient where the ingredient hardened and which was excellent in workability will 
not be obtained if it becomes more than 5.0 mass %. In addition, in addition to titanium, the same 
effect is expectable even if it adds chromium below 1.0 mass %, zirconium, nickel, iron, etc. in a total 
amount. [ that the grain size number after the last solution treatment of this copper alloy was 5 
micrometers or more less than 35 micrometers ] It is because the expansion material which the effect 
of pre-processings, such as cold working, remains, and has sufficient working characteristic when a 
grain size number becomes under 0.005 mm is not obtained, and is because anisotropy becomes 
large and bending nature is remarkably inferior, when carrying out components processing when this 
grain size number becomes more than 0.035 mm. 

[0009] Moreover, when performing solution treatment using continuation heat treatment equipment, 
after cooking temperature heats the conditions of the last solution treatment 10 seconds or more 
under by 1 123K (850 degrees C) more than 923K (650 degrees C) at less than 300 seconds, it is 
desirable to quench with the cooling rate more than a 200K/second. Control becomes difficult, in 
order to carry out grain growth promptly and to obtain the ingredient of the above-mentioned grain 
size number, if the above-mentioned grain size number is not obtained even heating for 300 seconds 
or more as cooking temperature is under 923K (650 degrees C), but the temperature is reached as it 
is more than 1 123K (850 degrees C). Furthermore, when it cooled with the cooling rate of under the 
200K/second, the cooling rate after solution treatment was carried out to more than the 200K/second, 
in order that spinodal decomposition might arise at the time of cooling and an ingredient might 
harden. In addition, it is obtained by cooling by water cooling or air-water spraying in order to attain 
the cooling rate more than a 200K/second. 
[0010] 

[Function] According to this invention, if more than 0.005 mm makes the grain size number after the 
last solution treatment of a titanium copper alloy under into 0.035 mm, anisotropy at the time of 
carrying out components processing will be lessened, and it will become possible to offer the 
ingredient which has the characteristics which were excellent in bending nature. 
[0011] 

[Working example] The component of the titanium copper alloy which did predetermined mass % 
inclusion of the titanium used as a test specimen is shown in Table 1. 3.5kg 
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(30mmtx120mmwx100mml) of ingots of the titanium copper alloy blended with the predetermined 
component are ingoted within a vacuum melting furnace, and surface peeling is performed after 
cutting a feeding head part, thickness (usually 8mm thickness) predetermined from 27mm thickness 
after the peeled ingot performs homogenizing annealing by 1 123K (850 degrees C) in the air for 1 
hour - until - it hot-rolls. During rolling, the degree of material-list surface temperature was measured 
with 2 color type radiation temperature plan, and it water-cooled in the place which became a 
predetermined temperature. 
[0012] 
[Table 1] 
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[0013] Although titanium copper ** which is a comparison alloy went to the last aging treatment, the 
characteristics (tensile-strength 800 N/mm2, 2% or more of elongation) needed were not acquired. 
The crack generated titanium copper ** which is a comparison alloy on the occasion of hot-rolling, 
and subsequent processing became difficult. 

[0014] Furthermore, after carrying out solution treatment by 1173K (900 degrees C) for 1 hour, 
surface hide shaving is performed again and it is made 1.0mm thickness from 7.5mm thickness with 
cold rolling. Next, predetermined time heating of heating and the cooling rate was carried out at a 
predetermined temperature using the equipment which can be changed arbitrarily, the last solution 
treatment cooled on various cooling conditions was performed, and it evaluated according to the grain 
size test method (JIS H0501) of a copper elongation article after that. Furthermore, it cold-rolled to 
0.3mm of stock thickness, and aging treatment was performed by 673K (400 degrees C) for 4 hours. 
In addition, the material temperature under heat treatment equipped the heat treatment portion of the 
ingredient with the contact process thermocouple, and measured the material temperature under 
check continuously, and various cooling rates were performed by adjusting water cooling, sea- 
mingled-with-fresh-water spraying, the amount of water of air cooling, and a gas mass flow. Then, 
while doing the tensile test of parallel to rolling of an ingredient, and a perpendicular direction and 
investigating anisotropy, the bending test estimated bendability repeatedly. 
[0015] The last heat treatment condition of a test specimen is shown in drawing 1 (Table 2). 
Moreover, the test result which did the tensile test and the flex test is shown in drawing 2 (Table 3). A 
tensile test shows the average of N= 3. R= 0.3mm of bend radii estimated the 90-degree flex test by 
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the number of times to fracture (0.3mm of board thickness). "Fracture" in front was fractured by the 
1st bending. Anisotropy was small and the method manufactured in this invention enabled it to 
manufacture this copper alloy excellent also in repeat bendability so that more clearly than Table 3. 
[0016] 

[Effect of the Invention] According to this invention, anisotropy becomes it is small and possible 
[ manufacturing this copper alloy that was excellent also in repeat bendability ]. 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph (Table 2) showing the last heat treatment condition of a test specimen. 
[Drawing 2] It is the graph (Table 3) showing the test result which did the tensile test and the flex test. 
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[Drawing 21 
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[Translation done.] 



